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Fig.1: Small scale experiments. Study on the
ignition of polymers with the use of the Fire
Propagation Apparatus.

Fig.2: Large scale experiments. Study of fire dynamics, fire
behaviour and self-extinguishment in compartments with exposed
timber linings.

Small scale experiments
• Improve our
understanding of the
chemical and physical
processes that drive the
ignition of solid fuels

Large scale experiments
• Evolution of compartment fires.
• Fire behaviour and fire dynamics.
• Ignition and self-extinction of timber
linings.

Fig.3: The Address Downtown Dubai Hotel fire. December
31st, 2015. Fire resulted in at least 60 people injured and
millions of pounds (£) in losses.
Source: http://www.bbc.co.uk/news/world-europe-35208401.
Downloaded on 27/10/2016.

Understanding gained from the
experimental and analytical
approaches help us prevent the
occurrence of events like the Address
Downtown Dubai Hotel fire.

Understanding ignition is the key to defining the fire risk associated with a material.

Proposed approach
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Complex phenomenon: hard to characterize all parameters
Multiphase problem (solid + gas)
Assumptions and simplifications need to be made

Flammability diagrams
are used to evaluate
the concentration of
flammable gases in air

How is ignition
analysed?

• Based on energy
balance, chemical
reactions and
energy and mass
conservation
equations
• Determination of
critical indicators
such as: time to
ignition or critical
surface
temperature

Fig 4. Flammability diagram.

Independent analysis
of the gas and solid
phase phenomena

Typically, only
the solid phase
is solved.

Source: Drysdale, D. “Introduction to Fire
Dynamics”. pp. 95. 2011.

Fig 5. Schematic of different processes occurring
during degradation prior to ignition.
Source: Torero, J. “Flaming ignition of solid fuels”.
SFPE Handbook. 2016.
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Determining
the driving
parameters
for the
ignition of
solid
materials
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1. Fundamental: heat transfer
and fluid mechanics
2. Focus on accurate
characterization of the
boundary conditions
Incident Heat Flux

Al Block

Incident Heat Flux is controlled based
on the measured Net Heat Flux or Mass
Loss Rate.
1. Better understanding of the energy
balance.
2. Characterization of the transient,
surface heat losses.
3. Depart from the constant Incident
Heat Flux (IHF) approach (see Fig.
8)
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Fig. 6 Critical mass loss rate (MLR) for different Incident Heat
Fluxes. Maximum IHF reached was 50 kW/m2.
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How does a fire start? How does it spread?

Fig. 7. Incident energy. 90 and 30 seconds before ignition.
Calculated as the integral of the incident heat flux over time.
Maximum IHF reached was 50 kW/m2.
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Fig. 8. Linear ramps of IHF vs time. Dashed lines show
ignition times for ramps that reach maximum value (50kW/m2)
in 300, 450 and 600 seconds.

